The effects of 5-bromodeoxyuridine on fusion of the cranial neural folds in the mouse embryo.
The effects of 500 and 300 mg/kg bromodeoxyuridine (BUdR) on the process of fusion of the neural folds were tested after injection into pregnant mice on day 8 of gestation (192 hours postcoitum). Various doses of the natural nucleoside, thymidine (TdR), were also tested. Both doses of BUdR retarded growth to the same extent, but only the larger dose caused neural tube defects in 28.8% of embryos. Treatment with the larger dose also caused extensive cell necrosis to appear in the neuroepithelium of the neural folds between 12 and 15 hours after treatment. No changes were detectable with the light microscope up to this time. Measurement of the cell generation time in treated and control embryos indicated that the BUdR prolonged the cycle by about 2 hours and that the dying cells were in the second DNA synthetic phase following incorporation of the analog. Treatment with the smaller dose of BUdR caused minimal cell necrosis. This was taken as evidence for the importance of cell necrosis in the pathogenesis of BUdR-induced neural tube defects. Treatment with excess TdR did not cause either neural tube defects or cell necrosis, and a dose of TdR equimolar with the large dose of BUdR (400 mg/kg TdR) did not retard growth. Doses of 800 and 1,200 mg/kg TdR retarded growth to the same extent as BUdR. The administration of an equimolar amount of TdR, along with the teratogenic dose of BUdR, prevented the occurrence of cell necrosis and neural tube defects. When treatments were given on day 9 of gestation, 500 mg/kg BUdR caused cell necrosis in the neuroepithelium about 15 hours after treatment but no neural tube defects were produced by day 9 after treatment. It is suggested that in this case cell necrosis occurred too late to interfere with neural fold fusion. It was concluded that the ability of BUdR to cause exencephaly in mouse embryos was due to cell necrosis in the neuroepithelium.